A feeding trial was performed on 60, Cobb 500 broiler chicks (14-28 days) 
INTRODUCTION
Heat stress is one of the most important stressors confronting the poultry industry (Lara and Rostagno, 2013) . The adverse effects of the heat on the poultry include depressed growth performances, altered gut microbiota and impaired integrity of the intestinal epithelium (Collins and Surette, 2012; Dinan and Cryan, 2012) . Many studies aimed to develop strategies to control the adverse effects of the heat stress , among which feeding dietary additives to poultry (antioxidants, vitamins, minerals, growth promotors, prebiotics, essential oils) . The use of antibiotics in poultry feeding alleviated, for a long time, the adverse effects challenging poultry growth. However, the use of dietary antibiotics was thereafter considered to be a risk factor for human health, as it promotes the resistance of pathogen bacteria to antibiotics, while antibiotic residues have been detected in poultry tissues. This made the EU to ban, in 2006, the use of antibiotics as growth promoters in poultry feeding (EC Regulation No. 1831/20031) (Wray and Davies, 2000) . Therefore, animal feeding is highly interested to find alternatives, natural ones preferably, to the antibiotics used in poultry feeding (Hertrampf, 2001; Humphrey et al., 2002) . For many years, the plants and plant extracts have been used as pharmaceuticals, as natural cure (Yang et al., 2009 ). The phytoadditives were found to have antimicrobial, antifungal, antiparasitic, antiviral, antioxygenic and insecticide properties (Burt, 2004 , Okitoi et al., 2007 Hashemipour et al., 2013; Marin et al., 2015; Widjastuti et al., 2018) . Like the antibiotics, but in a different extent, the phytoadditives can be potential stabilizers of the gut microflora eubiosis (Windisch and Kroismayr, 2007; Criste et al., 2017; Vlaicu et al., 2017) . The white willow (Salix alba) is a tree with a long history of traditional use. There are about 500 willow species, growing mainly in Europe and North America.
The species of medicinal interest include Salix alba, S. nigra, S. purpurea. However, S. daphnoides, S. fragilis together with S. purpurea have the highest yield of salicylate precursors. Several studies identified many compounds in the willow bark, which contribute to its biological activity. Among these active com pounds, salicin is known most for its support of the organism answer to normal physiological stress, having antiinflammatory properties (Fiebich and Chrubasik, 2004; Nahrstedt et al., 2007; Vlachojannis et al., 2009 ). According to the European Pharmacopoeia (04/2008: 2312) , the willow bark extract contains at least 5.0% of the total salicylic derivates, expressed as salicin (C 13 H 18 O 7 ). The extract is obtained from the activeprinciple of the plant, using an adequate procedure, using either water, or an equivalent hydro-alcoholic solvent with a concentration of maximum 80% ethanol V / V. Enayat and Banerjee (2009) showed that the willow bark extracts are high in polyphenols, flavonoids, catechins, gallic acid, cafeic acid, vanillin, p-coumaric acid, mirycetin, epigallocatechin gallat, rutin, quercetin, salicin. These phenolic compounds are responsible for the antioxidant activity of the willow bark extract and contribute to its antiparasitic effect (Shara et al., 2015) . The phenolic compounds have bactericide (Gordon and Wareham, 2010) and bacteriostatic (Etxeberria et al., 2013) properties, they depress the adhesion of pathogen bacteria (E. coli, Clostridium spp.), improve nutrient utilization and animal performance (Viveros et al., 2011; Dueñaset al., 2015; Breneset al., 2016) . Despite their long history of utilization, rather few animal studies have been published, which to confirm these observations (Shara et al., 2015) . Due to the presence of hydroxyl groups, the polyphenols have the capacity of incorporating in to the lipid membranes thus increasing their permeability, which makes the pathogen bacteria more sensitive to antibacterial compounds (Chiva-Blanch and Visoli, 2012; Paszkiewicz et al., 2012) . The polyphenols can have a positive influence on gut morphology and improve nutrient absorption in monogastric animals (Kamboh et al., 2015) . Vlaicu et al. (2017) have shown the possibility of using willow bark extract (1%) in broiler diets (14-28 days) . No significant differences were noticed in the performance of broilers (14-28 days) treated with 1% willow bark extract compared to the broilers which received the conventional diet. The purpose of our trial was to assess the effect of dietary willow bark extract, with proven antioxidant properties, given to broilers reared under heat stress, on the bacterial population from the caeca.
MATERIALS AND METHODS
The feeding trial was conducted in the experimental halls of the Laboratory of Chemistry and Nutrition Physiology of the National Research Development Institute for Animal Biology and Nutrition (IBNA-Balotesti, Romania) according to anexperimental protocol (no. 5586/24.08.2017), approved by the Ethics Commission of the Institute. A total of 60, dayold Cobb 500 broiler chicks were housed, for 14 days, in a hall under normal environmental conditions and fed a conventional grower diet formulation. After 14 days, the broiler chicks were assigned to 2 groups (30 broiler chicks/group) and housed in an experimental hall at 32˚C temperature and 36% humidity, with 23 hours light regimen, 0.38% ventilation/broiler and 899 ppm CO 2 emission. The broilers had free access to the feed and water. The conventional diet formulation (group C) had corn and soybean meal as basic ingredients, and no monensin in the premix (Table 1 ). In addition to the control group, the diet formulation for the experimental group (E) included 1% white willow bark extract (Plant Extract, Radaia, Cluj County). This product is a hydroglyceroalcoholic extract of white willow bark (Salix alba cortex), obtained from ecological crop. We determined the antioxidant capacity of the white willow bark extract and, for reference, the antioxidant capacity of other extracts (rosehip, buckthorn, grape seeds, sesame and willow buds). Diet formulations were calculated using the results of the chemical analysis of the feed ingredients and in agreement with the feeding requirements of Cobb 500 hybrid. Throughout the experimental period we monitored the bodyweight (g/broiler), and average daily feed intake (g/day/broiler). At 28 days, according to the working protocol, 5 broilers were slaughtered from each group to weigh the internal organs and the collect caecum contents. The content from the two caeca of each broiler was collected in plastic tubes for subsequent bacteriological examination (Enterobacteriaceae, E. coli, lactobacilli, staphylococci, Salmonella spp). A pH probe was placed directly into the caecal content, and pH was recorded. (Burits and Bucar, 2000) . A volume of 50 µL plant extract was pipetted into the sample tubes and completed with 350 µL DPPH• 0,004% solution prepared in methanol. The samples were homogenized, stored in darkness for 30 min, after which we read the absorbance at 517 nm, compared to the blank. The activity of DPPH radical annihilation by the extracts was expressed in inhibition percent (I%). A classical medium of isolation, G.E.A.M. or Levine, to determine the Enterobacteriaceae and the E. coli fromthe caecal content samples. The samples were first immersed into a medium with lauryl sulphate (enrichment medium), properly homogenized, and left for 20-30 minutes at room temperature (23-24 0 C). Decimal solutions up to 10 -5 in medium with lauryl sulphate were prepared. Dilutions 10 -2 -10 -5 were used to seed 2 Petri dishes/dilution, on Levine medium. The Petri dishes were incubated for 48 hours at 37 0 C, and the colonies which developed in the dishes were thereafter counted. E. coli developed characteristic colonies (dark violet with metallic shining). The other Enterobacteriaceae formed either intense red, opaque colonies (lactose-positive species), or pale pink or colourless, semitransparent colonies (lactose-negative species). The results were expressed as log base 10 colony-forming units (CFU) per gram of caecal contents. The colony forming units from Enterobacteriaceae, E. coli, staphylococci and lactobacilli was determined by a colony counter (Scan 300, INTERSCIENCE France).
The effects of treatments were tested by analysis of variance using the GLM procedure of the Minitab software (version 17, Minitab® Statistical Software), with treatment as fixed effect, according to the model Yi = Ti + ei, where Yi was the dependent variable, Ti is the treatment and ei is the error. When overall Ftest was significant, differences between means were declared significant at p<0.05 using the test of Tukey.
RESULTS AND DISCUSSIONS
The white willow bark extract was assayed for its antioxidant capacity compared to that of other phytoadditives (rosehip, buckthorn, grape seeds, sesame and willow buds). The analytical results have shown that the white willow bark extract has an inhibitory capacity of the free radicals similar to that of the grape seeds and sesame seed extracts (Figure 1 ). Enayat and Banerjee (2009) have shown that the ethanol willow bark extract has a rather high antioxidant capacity (19 lg/ml IC 50 to inhibit DPPH radical activity), total phenols content (212 mg gallic acid equivalent/g dry extract) and total flavonoid content (479 mg catechin equivalent/g dry extract). Table 2 data show that at 28 days, broiler weight was lower in group E than in group C, but the difference was not statistically significant. Compared to the Management guide of Cobb 500 hybrid, the broilers had a final weigh (28 days) lower by 29.98% (group C) and by 34.21% (group E). Compared to the feed conversion ratio under normal conditions of temperature, the feed conversion ratio (14-28 days) of the broilers reared under heat stress was 13.79% lower in group C and 19.25% lower for group E. Harfinda et al., (2016) have shown that the use of 1000 mg willow bark extract/l in the drinking water for the broilers improved the feed conversion ratio. Mortalities were recorded in the two groups throughout the experimental period. The weight of the internal organs (Table 3) didn't show significant differences between the two groups (P> 0.05).Under normal conditions of temperature, Hernandez et al. (2004), Cabuk et al. (2005) , and Demir et al. (2008) noticed that the phytoadditives (mint, salvia, rosemary, cinnamon, pepper, savory and plant mixture) had no influence on the weight of internal organs in Ross 308 chicks. Criste et al. (2017) have shown that under heat stress, the heart and bile weight in Cobb 500 broilers (14-35 days) showed no significant differences when they were treated with a mixture of oregano and rosehip powder. Contrary to the results shown in Table 3 , Vlaicu et al. (2017) have shown that the liver of Cobb 500 broilers (14-42 days), reared under heat stress, and treated with 2.5 % grape seeds oil, was significantly (P≤0.05) heavier than in the broilers treated with a conventional diet formulation. Table 4 shows that the concentration of the surveyed microorganisms, i.e., Enterobacteriaceae, E. coli and lactobacilli is within the limits determined by GournierChateau et al., (1994) . The number of Enterobacteriaceae colony forming units was significantly (P≤0.05) lower in the experimental group compared to the control group.
The fact that the number of E. coli colony forming units was significantly (P≤0.05) lower in the caecal content of the broiler treated with the experimental formulation compared to the broilers treated with the conventional formulation shows the beneficial activity of the white willow bark extract to inhibit the replication of the pathogen bacteria in the caecum (Table 4) . It was also noticed that the number of staphylococci colony forming units was higher, but not statistically significant, in the caecal content of E broilers compared to C broilers. The pH of the caecal content of E broilers was slightly lower than the pH of C broilers. Cherian et al. (2013) noticed that the dietary phytoadditives given the broilers may decrease the pH of the caecal content. Furthermore, the number of lactobacilli colony forming units was significantly (P≤0.05) higher in the caecal content of the broilers treated with the formulation rich in polyphenols, compared to the broilers treated with the conventional formulation. Vlaicu et al. (2017) have shown that the by-products rich in polyphenols (rosehip oil, grape seeds oil) added to the diet of Cobb 500 broilers (14-42 days) reared under heat stress inhibited the replication of the pathogen bacteria and increased the lactobacilli count in the caecum. Leusink et al. (2010) used cranberry extract in broiler (1-28 days) diet, 160 mg/kg of feed, and noticed that at 28 days, the Enterococcus spp populations decreased significantly in the caecal content, compared to the broilers treated with the conventional formulation. Viveros et al. (2011) showed that the inclusion of grape seeds extract in broiler (1-28 days) diet increased the lactobacilli count in the ileal content compared to the broilers treated with a concentrate of grape pulp or with antibiotics.
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